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BY R. I. MORRISON, C. E., KNIGHTSTOWN, IND. 


GENTLEMEN : Had there been any ready method 
of, computation of suitable for work in 
the field laid down in any of the text books on 
surveying—in the manuals or ee pocket- 
books—in Molesworth, Haswell, Trautwine, Nys- 
trom or Burt’s * Key to Solar Compass,” there 
might have been no occasion for the reading of 
this paper. With incomplete exceptions, such as 
rulesand table in Burt’s ‘‘ Key,” pub- 
lished in 1854, and ibly others in manuals pub- 
lished since, which I have not seen, the subject of 
random lines has been left unnoticed. s is 
much asthe books leave the truth in reference to 
triangles, viz., that the line between the middle 
points of any two sides of any plane triangle is 

rallel to the third side, and is equal in length to 
Nalf of it. The reason why text-books have so 
carefully refrained from any mention of this fact 
was, for along time beyond my Comprehension, 
for it is absurd to think geometers had never made 
nute of it. About ten years ago I stumbled upon 
it, and thought I had really found something. It 
has taken nearly all the years since for me to fully 
appreciate the utter insigniticance of the discov- 
ery. They may have omitted to mention it be- 
cause it was 89 extremely apparent that it would 
occur at once to the mind of every investigator ! 
Be that as it may, let pupils who do not catch it 
at once be ** bored for simples,” if you choose, yet 
the fact remains that such an apology for failure 
to insert will not apply te the authors of the 


ket-books . for insignificant items 
y the score swell out their volumes and are wel- 
comed, in place, as ing or useful in as- 


sisting the memory to recall points almost forgot- 
ten. “The County Surveyor would, doubtless, also 
welcome instructive items relative to random 
lines. 

For the purpose of assisting those surveyors wbo 
may not have given the subject so much attention, 
as an aid to tiresome mental work in the field 
vie Or not be. at sia 1 remove the 
cause of mu fossils innnguraey ey, 
the failure a e published works to supply the 
need, have I ventured to furnish you with reliable 
and — rules for field practice on random 
lines. I hope the older surveyers present will par- 
don me for demonstrating matters as to the process 
of their formation, which they may already so thor- 

‘hly understand. 

e old text books on surveying give the depar- 
ture 214 ae ee of 80 chains(1 mile), for 
an angle o nute; and it is now my purpose to 
show you what each member could as i 
show himself, to wit.: How near 21g links depar- 
ture isto the absolute truth. ‘‘The radius of a 
circle being 1, the semi-circumference is known to 
be 8. 1459266858979. This being divided by 180 and 
60, or at once by 10800 gives . 7 for 
the arc of 1 minute. Of so small an arc, the sine, 
chord and arc differ almost imperceptibly from the 
ratio of equality.”—Legendre. 

Now, in order to aim plity the discussion, I shall 
hee considera link as if it were the unit instead 
of only the hundredth of the unit. The sine, 
then, for arc of 1 minute, for 1 chain distance, ex- 
pressed in links, will be .02908882086657, and for 80 
—- will be 80 times that much, or 2.327105- 


links 2.33333333333333 
atural sine arc 1’ for 1 mile as above..... 2.32716566032560 


The difference is. ............. ..... .00622766400773 
OFr 88Y ya's Of a link, or .06 of a tenth of a link. 
This is nearly the sixteenth part of a tenth of a 
link asthe difference for each minute of angle in 
a distance of 1 mile. Up to 1°, however, or 60 
times the above difference, the difference is less 
than four-tenths of a link, and it is found from 
calculated tables of the books (the 

given for but two pl i 
mals) that the departure for distance chains, 
and for angle 1°, does not vary in the shghtest par- 
ticular from the departure worked out by the short 
method given below, the rule for which is made 
by sanuming. tat 21 links is the true sine of angle 
of 1 minute in 1 mile, It is therefore unnecessary 
to use the long-drawn-out fractions where simpler 
— can te veneered without 
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to the surveyor of having at hand a ready method (21 x 40) — 3 = 840 — 120 = 720, + 80 = 24’.—Ans. 
of computation becomes apparent. Such angles | From the rules here given tables for instant ref- 
tod be correctly and almost instantly computed up | erence can be constructed by any surveyor to any 


by General Rules A and B. | desired extent of completeness; or he ean, without 
WHEN MINUTES OF ANGLE ARE GIVEN, TO FIND | tables and without loss of time or danger of inac- 


Links OF DeParTURE.—If 21¢ links be taken asthe curacy, make such computations in the field as 
departure for one minute in 80 chains, for 40| may he necessary for any random line. 
Sen Soe be 1} links; i. e., 1 minute=1} 7 ciecuimnigreneiacaigalidan wash tmegtiiiatiiiisinliptebunn il 
; therefore, the . , y 
. ; ELECTRICITY VERSUS GAS. 
Rule for 40 Chains.—To the number of minutes : - Seana ” , 


add} to get ‘number links departure. Good for; About five years ago I pointed out that land 


though it — _ in value. It seemed tome —e that 
a this would be the case, because larger and larger 
— if ithad not sooner been pub-| tracts of Western prairie were each year being 
ished, b : _ | converted into great corn farms, and the means of 
General Rule Are 0291 by given dis- transport of this corn to our ports were each year 
tance in chains and links, then multiply by given | rendered more easy. No one, however, believed 
number of minutes to get number of links of | me before the event proved that I was right, for 
oe one of the peculiarities of the English mind ts, 
or all angles up to 240 minutes. that it can never realize that what is will ever 
eee a — of two ne from | cease to be, until the ‘‘ will be” has become the 
the same point is minutes. How far apart | “is.” 
should they be in 100 chains? When Edison made his di8coveries in. electric 
.0291 x 160 x 240— 698 links. — Ans. lighting, again I raised my voice, and said—or, to 
_ NoTE.—In cases where extreme accuracy is de- | put it more accurately, again I raised my pen and 
sired, a proper allowance can be made for the dif-| wrote—that the wise who held gas shares would do 
— tin the — — 7 = ex — sell them. Edison's a was aes per- 
ual to the ve sine of the inclu angle. In| fected. Gas directors jeered at it ; it would never 
distance of 40 {chains and angle of 4°, it is 9,%5,| be more, they said, than a pretty theory; and even. 
links; i. ¢., the true line will be 9°4 links longer | if it were to vanquish gas as a lighting medium, 
than the random lineif the right angled departure | the companies would sell as much gas as they ‘do 
be projected from the latter line; if it be from at present for heating purposes, and this, with the 
the true line, however, the versed sine becomes | sale of their ‘‘residual products,” would secure to 
subtractive from the measured distance. For 3° | them as good profits as heretofore. Now, I was as 
the versed sine, 40 chains distance, is 51 links ;| well aware as others that the idea of lighting by 
for 2° it is 24 links; while for 1° it is scarcely | electricity had not as yet assumed a clear, practical 
46 of a link. [have fixed upon 4° as the ghighest form, but I knew that the minds of so many would 
limit of angles necessary to be considered in a_ be devoted to giving it that practical form, that in 
treatise on random lines. the end they would succeed ; while, as to selling 
Short Rules for Special Distances.—Guood for all | gas for heating purposes and selling ‘‘ residual pro- 
angles up = 60 — ucts,” I had calculated the results and knew 
or 40 chains—Add | tothe number of minutes’ what they were. 
to get number of links of departure. Let those who hold the shares of gas companies 
or 20 chains—Add } to the number of minutes ponder over the following facts and figures. If 
and divide by 2 to get the number of links of de-| they regard them as incorrect then let them keep 
re. ; ; their gas shares. _If, on the other hand, they ar- 
For 10 chains—Add } tothe number of minutes | rive at the conviction that they are correct they 
and divide by 4 to get the number of links of de- | will take advantage of the folly of the mass of 
i. a“ ee ae some fool with their 
‘or 1 chain—Add |} to the number of minutes | shares before the collapse comes. 
and divide by 40 to get the number of links of de-| The mode in which electrical light is produced 
parture. | is very simple and can easily be comprehended 
General Short Rule.—Good for all angles up to | when explained in plain and neuineeen Canaaag. 
60 minutes. you move a wire near the poles of a 
Multiply the result obtained as above for 1 chain | ™agnet, backwards and forwards, along what 
by any given distance in chains and links to get | re called its lines of force, a current of elec- 
the number of links departure for such distance. | ‘ticity is attracted to the wire, and runs from one 
Example.—Given distance 18.35 chs., angle 24| end of it to the other, provided there be a complete 
ture ? | circuit. The strength of the current is in propor- 
24 + 4— 28 + 40 — 0.7, X 18.85 = 12.845 links, | tion to the size of the magnet and to the velocity 
—Ans. , , with yhich the wire is moved acuaee the “ limes of 
When Links of Departure are given, to find Num-| ferce.” Having got a magnet and a wire, the next 
ber of Minutes v7 Angle.—In the ee 1} link | thing, therefore, is to adapt motive power to them, 
= 1 minute, the value of 1 link, expressed in min-| Which moves the wire quickly—that is to say, to 
utes, must be obtained. Then if 1} link = 1’, jlk.|4Steamengine. The engine, wire and magnet to- 
=1', or} lk. = }, or $ lk. = $, i. e., 11k. = $', or | Sether, then, form a machine which is called a 
71k. = $', where both terms are in the same de-| “generator.” With its aid. a stream of electricity 
nomination. Hence the is thrown into the wire. Now, if the wire be cut 
Rule for 40 Chains,—From the number of links | 4t any place, and then the interval between the. 
departure subtract } to get number of minutes of | two points be bridged over with a filament of car- 
angle. Good for all d uresup to 70 links. | bon, the electricity _— — = nee be-. 
is rule is given in Burts “‘ Key” without ex-| comes incandescent. oS  CODmee je. Ipcan~ 
planation of its formation. His limit is 200 Iks.|descent lamp.- The carbonized filaments are 
per mile]. _ enclosed - —_- — glass a eee —_ . 
: |no air, and in which, consequently, men 
Bees — I do not find stated any-| jas. for several months without being destroyed. 
General Rule (B.)—Multiply distance in chains | Tete are other systems, all based upon one prin-, 
; ; : ; ciple and called “‘ the arc,” in which the electricity 
and links by .0291 and divide product into the given | ).5.54 from one stick of carbon to another, and. in 
f links, to get the number of minutes of | Lm : : : ’ 
— . which the sticks burn like candles. In street 
— : lighting the are is used, and, light for light, it is 
Good for all departures which do not produce) cheaper than gas. In the city the electric compa-. 
angles ori tthe a 240 a seeds atime nies that light the streets are paid what the gas, 
le.—The departu two rting 


ep . arting | companies were, and for this th supply four 
from the same point in a distance of 100 chains is | times as much light. Gas is to work the 
698 links. What is the angle? 


e : gh | generators, but the amount of gas which would 
0291 X 100 = 2,91, 698 + 2.91 = 240’.—Ans, | maintain a light of 12-candle power, employed in 
Referenve to-traverse table for distance 100 and | turning a generator, produces an arc of 1,600- 


angle 4° will show the correctness of general candle power. If the same engine were employed 
rules A and B in the oxnenpins given. pply the incandescent lamps, the same quan- 
Short Rules for ae —Good for all 


(This rule I do not find anywhere, 





| to su 
| tity of gas would produce 12-candle power lamps, 
departures not produce angles greater | with a iture of a sixteenth part of the gas 
than 60 minutes. i | now req for this. The reason of this is that 
For 40 chains—From links de subtract | incandescent lamps have to be worked at a much 
} to get number of minutes of *. lower temperature than arc lamps. 
For 20 chains—From 2 times links departure Electric light supplied to houses ought not to 
subtract } to get number of minutes of angle. be, even in the present condition of the light, 
For 10 chains—From 4 times links departure dearer than gas. Mr. Edison is now laying down 
subtract | to get number of minutes of angle. ' 500 miles of electric light mains in New York City, 
For 1 chain—From 40 times links prenen and he will lightevery house with his incandercent 
subtract to get number of minutes of angle. ‘lamps at the price which the owners are now pay- 
Short Rule.—Good for all departures ing to the gas companies. As a matter of fact, 
which do not produce angles greater than 60 min- | however, the light can be produced, as soon as 
utes. | mains are laid down, at a far less cost than gas. 
Obtain result for distance of 1 chain, as above,| The present condition of the electric light in 
and divide it by any given distance in chains and | London is: Streets are now being lighted with it 
links, will get the number of minutes of angle. | at one-fourth of the price of gas; incandescent 
Example.—Given distance 30 chains, departure | lamps can be introduced into every room of any 
21 links; What is the angle? house so soon as the mains are laid ; there can be 
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a separate meter to each house; the lamps can be | and would therefore be £3,383,563, instead of 
separately lighted, and put out by turning a cock; £1,712,650. The credit account would be in- 


if one light out, no other one is affected 


; the | creased by £5x6,180 for residual 


ucts, making 


sub-division is so complete that there is no glare, | it £8,519,602, instead of £2,612,566. Consequently 


and yet a room with incandescent lamps is far | 
re brightly lighted than with an equal number | 
Pres ps; and ok — amount of candle- | 
e i 


power produced b: 


ty is cheaper than an 
egual amount p' 


c 
ced by gas. In addition, the | 


the net revenue would be £136,089, instead of 
£899,910. It will be observed that in this esti- 
mate I make no allowance for the interest on 
new capital requisite to increase the works so as to 
double their production, or for an increased staff 


electric light bas no odor, it does not vitiate or | of engineers, etc., all these being su to be 
heat the air, nor does it, like gas, tarnish paint and met nw A evonomy in the present wasteful revenue 
| expenditure. 


decoration. 

Are we then seriously to believe that electricity 
will not replace gas for lighting purposes? When 
railroads were in their infancy there were many 
who refused to believe that the public would seri- 
ously prefer them to the good old coaches. Yet 
the coaches have disap in favor of the rail- 
roads: Soit will be with gas. We use this foul 

roduct because its advantages have outweighed 
its disadvantages. We are, however, not blind to 
the latter. If wecan find something which will 
secure to us still greater advantages, and which 
will be without its steaRenennge can my one sup- 
pose that we are so enamored with the heated at- 
mosphere, with the foul smell, and with the des- 
tructive properties of gas, that we shall continue 
to light our rooms with it? 

In order to realize what a gas company is, and 
what its prospects will be when electric light is 
substituted for gaslight, it is only necessary to 
analyze the accounts of a company, and as the Gas- 
Light and Coke Company is the most important 
London pe company, I will take its published ac- 
counts for 1880 in preference to any other. 

This company has a — consisting of de- | 
bentures, and of various denominations of shares, | 
in all amounting to £9,277,122. Its revenue for | 
the year was £2,612,566, derived from the follow- | 
ing sources: Gas, £1,984,019; residual products. | 
£505,480; meters, £37,818, and sundries £5,260. | 
Its expenses were £1,712,656, and consequently its | 
net revenue were £899,910, The capital is probably | 
about £3,000,000 above the real amount for which | 
all its plant might be brought into existence, and | 
its net revenue might be increased by about £50.-. 


oreover, as the substitution of gas 
for coal would be very gradual, and probably never 
could take place to any extent, were not the price 
of reduced by t uarters instead of one- 
half, it is clear that the condition of the company, 
when electricity is in general use for lighting 
purposes, will not be nearly as prosperous as the 
above calculation supposes. 

There are no valid patents that stand in the way 
of ucing the electric current, connecting it 
with lamps in the streets and in houses, and 
making the arc and the incandescent lamps. If 
the right to lay mains under the streets be granted 
to any particular electrical company, that com- 
pany would have a practical monopoly, for it is 
clear that it would be impossible to allow rival com- 
panies to take up the streetsat their pleasure. No 
company should, therefore, be given these powers. 





STRESS SHEETS, SHOWING PERCENTAGES OF INCREASE IN STRESSES DUE TO WIND PRESSURE. 
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would have to be charged for the supply of the 
light to cover interest on outlay, depreciation and 
working expenditure. Having uired this 
kno ge, it should bring a bill into liament 
in the session of 1882 to — powers to light 
with electricity the whole of the metropolis under 
its jurisdiction.—London Truth. 


CORRESPONDENCE, 


WIND PRESSURE ON BRIDGES. 


Curer ENGINEER’s OFFICE, ) 

Cuicaao & ALTON R. R., 
CHIcaco, Feb. 25, 1882. | 

EpITtoR ENGINEERING NEWS: : 

It is with regret that I have been obliged, through 
of business, to leave unanswered until this 
requests made to me to publish stress- 
sheets, showing the percen of increase due to 
wind _— in the stresses in the various mem- 
bers of a through and of a deck bridge, which, in 
my communication in ENGINEERING NEws of 

Aug. 20, 1881, I signified my willingness to do. 
Since it is universally acknowled that the 
effect of wind upon a bridge is to increase the 
stresses insome of its members, it remains to be 
determined in which members the percentages of 
this increase are sufficiently large to merit being 


Through Span. 


000 were its resources economically administered, | - 


for in its debtor account I see that the aeavtors | 


receive £7,000, its law expenses are £4,669, its bad | - 


debts are £11,871, its collectors receive a commis- | 
sion of £24,707, and its superannuation and annuties | 
amount to £17,969, while all other items are upon 
the same astounding scale. 

It is clear that were the Company to pay 5 per 
cent, all round on its capital and on its debentures, 
its profit would not be too large a one. This it 
—_ t do, were its net revenue reduced by £463,- 

, and, as it receives for gas £1,984,619, it prac- 
tically receives from consumers about 9d. per 
thousand cubic feet above what it ought to; and, 
were the works the apa of the local authori- 
ties, and made with capital obtained at 34¢ per 
cent., its — charges are about 1s. per thousand 
cubic fee : ond — would cieorenataans: 
estimates, I accept the preposterous ca) 
the préposterousl wasteful annual expenditure of 
the Company, although, as I have already said, 
both are excessive. 

Now, let us see what would be the effect on the 
company of the substitution of electricity instead 
of gas for lighting purposes. To produce the elec- 
tricity, one-sixteenth portion of the gas now used 
for lighting would be required. Therefore, if the 
company were todepend upon this income it would 
be ruined. It wo consequently be obliged to 
endeavor to sell its gas for heating purposes. About 
the financial effect of this to a company much non- 
sense is talked by chairmen and rs of com- 
panies. It is that the demand would be so 
great that the saving in ification would be so 
enormous, and the profit from the residual deposits 
could be so increased that the profits of the com- 
panies would be the same as they arenow. A few 
ee and a few figures will dispel this 
illusion. 

A gas company has now to produce gas free from 
impurities and with a 16-candle wenn pene, 
It sells this gas at 3s. 2d. to 8s. 4d. per thousand 
cubic feet, because it has a monopoly, and because, 
even at monopoly price, gas 1s the cheapest 
illuminating power now on sale. If it were to sell 
for heating purposes it would have to compete 
with coal, and would have, consequently, greatly 
to reduce its selling price; moreover, it would 
have entirely to give up selling for lighting pur- 
poses, for the purified gas and the unpurified gas 
obviously could not pass through the same mains. 
I do not myself believe that gas ever will be ex- 
tensively used for heating pu because habit 
in these matters is everything, and it will be long 
before the habit of open coal fires disappears. But 
I will assume that double the amount of gas is 
sold for heating purposes that is now sold for 
lighting and heating purposes, and that 
this is brought about by a 
one-half on the cost. The 
count would be reduced by £47,988 for purifica- 
tion, and increased by 086 for double the 
amount of coals, and by £168,877 for carbonizing, 


TENSION, 


Maximum Stress. 


Namx. Foe ese em 

: | Percen of 
Without wind | With wind | ‘oe 
— 


AB 107,544 
107,544 
161,316 
215,108 
268,870 

45,339 
97,178 
86,875 
70,327 
33,006 
22,064 


* 


geyhORe a2 
EQUALS Ae 





For we have that the supply of gas 


has in the hands of private companies. These | ing 


companies have been allowed to charge rates to 
secure to them a net 10 per cent. profit on outlay, 
and they have enjoyed a a The conse- 
uence has been that the outlay has been reckless, 
at revenue has been squandered because there 
has been no control over it by the householders 
who have had to pay for it, and that the companies 
and their officials have ed their customers 
much as a feudal lord in the middle 
re ed the wretched serfs attached to the 
emust not again fall into the same error. 
Electric lighting must befor householders and by 
householders. The amount orange for plant 
and working capital must be raised at 814 per cent. 
on the security of the rates, and the 
the metropolis must be in the hands of repre- 
sentatives of the ratepayers. We have, alas, no 
m tan municipality. The only body that 
can this matter in hand is the 
Board of Works. What it ought to do at once is 


to int a commission of men of science 
practical business men, ee would 

amount n to electric 
tribute generators, an: 


1 Name. | Ba: 


COMPRESSION. 


MAXIMUM STREss. 


Percentage of 
| Without wind increase. 


pressure. 
Lbs. 


With wind 
pressure. 
Lbs. 


210,918 | 238,825 

215,108 238,948 

268,870 293,480 

268,870 aeae 
45,361 50,391 
21,247 22,756 
14,233 


taken into consideration. There being no law fix- 


that a above which the increase must 
invariably be en into account, the standard 
must be fixed in each case by. the —: This 
is, therefore, a matter of ju ent. this office 
we deem a worthy of consideration. 
The fact that it takes nearly three times as much 
work to take the wind stresses into consideration 
by the method given in ENGINEERING NEws ef 
ug. 20, 1881, as it does to compute the stresses 
due simply to folling and constant loads, may lead 
filing large numbers 
m with others—to 
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same number of panels. One is a through Whip- | 
ple truss, and the other two are deck Pratt 
one of the latter being swung from the top chords, 
the other from the bottom chords. According to 
the sheets the maximum stresses in some of the 
members of a given span occur in the leeward | 
truss, while at the same time the maximum 
i 


tion with each other and with the stresses due to 
the moving and the fixed loads. The maximun 
stresses in the chords do not necessarily occur in 
the center panel, but may be found in the panel 
next to the center one. The difference in the 





Deck Span Swung 


TENSION. 














from Top Chords. 








COMPRESSION. 
! £ = 
Maximum Srress. Maximum SrrReEss. 
lialaaies BESS | 
Name. ~~ | Percentage of | Name. Past Poe ere —~| Percentage of 
be ~ With wind | jnerease. Without wind With wind increase. 
ressure. pres:ure. pressure. ressure. 
os {| tee | iL. Lbs. wie. 
nanos banee = meeps resiine pte SiR] poheeiydeeed i annem | inibeminneyi nes een | cent. 
be 131,752 | sane nape edes AB 131,752 180,800 21.3 
ca | 230,506 | 288.562 1.3 BC 230,566 | 979,825 21.3 
de | 206,442 | 302.552 2.0 CD 296,442 350.775 21.3 
w 
ef | 329,380 | 337,192 2.3 DE 329,380 394.750 19.0 
Ab | 221,196 224,064 1.3 EF 329,380 904.760 19.0 
Be 170,321 | 172,181 1.1 Bb 177,800 190,006 1.2 
cd 123,870 | 124,431 0.4 Ce | 183,350 135,072 1.2 
De 81,843 | 82,972 1.2 1 pa | 88,900 00,048 1.2 
Ef 44,240 47,150 6.5 Ee 44,450 45,024 12 
- L k k’ 6 846 
Fg 11,061 16,143 46.2 hh’ 5,868 
L 99’ 3.912 
Gh — 17,004 | 10,149 42.6 Tt? 1,956 
Hk — 42,025 31,726 24.5 —_ oer. 304 
kW | 387 | 
h 5.578 
g 2, 
Se oo eee 1 
4B 37.116 
B’C i } 28,868 | 
oe | a | | 
a, 
EF | 10,310 | 
Deck Span, Swung from Bottom Chords. 
ge bac TENSION. " COMPRESSION . 
Maximum Stress. Maxiucm Srress. 
Name. | ra ~_ |Pereent of b } tage 
| Widest wind With oiua |  teopeemn | Without wind With wind ie ’ 
ressure. pressure. | pressure. Pp re, 
| _ ie Sen Lbs. Gel cdg teas iaad Lbs. fhe. 
b “4 
OO LR Sa ea Se eos 131,752 144,004 9.3 
be | 131,752 153,806 16.8 230,566 252.007 9.3 
’ Ww 
cd | 230,566 260,518 14.4 296,442 | 324,000 9.3 
de 296,442 346,266 16.8 329,380 355,010 2.7 
ef | 329,380 384,740 16.8 329,380 | 355,010 a7 
Ab 221,196 245,016 10.7 200,025 921,580 10.7 
Be | 170,321 | 188,513 10.6 177.800 196,980 10.7 
’ - i L 
Cad 123,870 | 136.653 _ 10.3 | 439,350 | 147,720 10.7 
De | 81,843 80,544 9.4 88,900 | 98,480 10.7 
Es | 44,240 | 47,150 6.5 44,450 40.240 10.7 
} 
Fg 11,061 | 12,651 14.4 | 
Ww 
Gh — 17,694- — 11.895 $2.7 
: Ww | 
Hk — 42,025 — 32,308 | 23.1 

















are found 

in the leeward truss, while those in the counter- 
ties and chords are inthe windward truss. 
4 n of maximum stresses varies 
with’ the style of . & g., the maximum 
the ae posts of l apem swang fam 
vein ae occur in t truss, 


truss, 
It is seen that the of increase 
greatly with the veg a This is owing 
the fact that it on tha ctyleot the span 


maximum stresses in the chords of the center 
panel and of that next to it is usually, however, 
a 

. Cain in his communication in ENGINEERING 
News of Oct. 29, 1881, remarks that the formula 
— by Mr. Gottlieb in your issue of 
881, and indorsed by myse 
that given Aug. 20. I still one formula 
as accurate as the other, since either can be trans- 
formed into the other by the substitution. 
(Din the formule —_ Sept. 17 =g in those of 


tan. 
Aug. 20, and 4 g ——— in the former = rin the 
* tan. L 


latter. An to the relative comveniénns of the Wie 
formule in practical work engineers may differ. 


Sept. 17, | 
, is less accurate than | 
consider 
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whether the stresses in a given member arising The annexed stress sheets are based on the 
spans ; | from wind pressure do or do not act in conjunc- method for calculating wind-pressure stresses 


given by me in ENGINEERING News of Aug.. 20, 
1881. ne letters *‘L” and ‘“‘ W” in the columns 
of maximum stresses indicate whether the stress 
occurs in the leeward or in the windward truss. 


Through Whipple Span. 


160 ft. 


I 
Panel length 


re. sme ednee Pe ad 17.78 ft. 

“russes apart, center to center of chords. 17.5 ft. 
Depth of trusses, center to center of chords 30 ft 
Rolling load per lineal foot....... Te Ibs. 
Constant * “ 26 Yi danc ieee gene 1,500 ibs. 
Surface exposed to wind by rolling load per 

lineal ft. of bridge... ..... .... ‘ 8 sq. ft 
Distance above top of stringer of center of 

gravity of rolling load........ rine 8.1 ft. 
Total surface actually exposed by one 

truss to wind pressure....... ..... as 638 aq. ft. 
Wind pressure per sq. ft........... ; 32 ibs. 


The total surface exposed by both trusses to the 
wind, when span is covered with the rolling load, 
is taken at 50 per cent. greater than that exposed 
by the windward truss. 


Deck Pratt Spans. 


Depth of trusses center to center of chords 
Constant load per lineal foot 
Total surface exposed by = 


. 24%. 
1,400 Ibs. 

nd...... 550 sq. ft. 
trusses to wind...1,100 
Remaining data same as for the Whipple span. 


The percentage of increase in the moment on the 
| floor beams is 5.5.per cent., that on the stringers 
| 2.7 per cent., and the increase in the stress in the 
| floor-beam hangers of the through oe is 5.4 per 

E. J. WARD, 
Asst. Engr. C. & A. R. R. 
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ADJUSTMENT OF GRADES TO CURVES. 


NORTHERN PACIFIC RAILROAD Co. 

CONSTRUCTION DEPARTMENT. 

YELLOWSTONE DIVISION, 
GLENDIVE, Mont., Feb, 18, 1882. 
| EDITOR ENGINEERING NEWS: 
| Having just read with great interest ‘‘Adjust- 
|ment of Grades to Curves,” by H. A. McClellan, 
Chief Engineer Nevada & Oregon Railroad, I 
think it may possibly interest some of your readers 
to see a formula to the same purpose already used 
for some years on the European continent. 

The curve resistance, indeed, depends upon so 
many circumstances as wheel-base, construction 
and condition of rolling stock, radius of curve, 
condition and form of rail, play between rail and 
wheel, heightening of outside rail, velocity, and 
length of train, etc., that it is not at all surprising 
to find the many existing formule for curve resist- 
' ance, derived as well from theoretical reflections 

|as from practical experiments, differing—to say 
| the least—so very much from each other. 

Thus Hensinger von Waldegg, Chief Engineer 

| in Hanover, gives in ve * Hand -_ fir Specielle 
ipzig, 1877) as an ave 
{ differing cupuahanente 





Eisenbahn-Technik ” 
} value of many mu 


_ | following’as curve resistance: 


Curve resistance in 
Radius in meter. kilogram per ton. 
| 600 0. 
| 500 12 ‘ 
| 400 2.3 
| 300 4.0 


Cut says, at the same time, that this value prob- 
| ably is too high, and suggests that the following is 
more correct: 


Curve resistance in 
Radius in meter 
j kilogram per ton. 
600 os 
500 0.8 
400 1.7 
300 3.0 


Scheffler gives (I don’t rememberin which of 

his books) the following practical formula, gener- 

_ ally used on the European contiaent, for adjusting 
a grade to a curve: 


1 


x 


1 
131r 





1 
n 


| 2 
-- being grade through curve in resistance = the 
x 
grade -- on straight line, and r being radius in 


n 
|meter. Taking r in feet instead of in meter, the 
formula will be: 


1 


1 1 


zr n 


— the equivalent grade in feet per 100 


| which 
| feet = 


; 


Tr 
The difference between Hensinger von Wald- 
pees wenneenean Ss curve resistance, above men- 
it , seems to show that it isof no use to take 
| into consideration the difference in gauge within 
| the limits now used, at all events, from the pres- 
| ent stand tof ce; and we may, are. 
fore, without further, be entitled to compare 
the results from Scheffler’s formula witb the table 
2 Mr. McClellan and with that by George L. 


Continued on Page 76. 
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% - | 
ENGINEERING INEws. | to determining the location and character of anew | 


istructure which, safe from the contingency of | 
eon ony — be of ee ee ; - carry | 
water for long years in the future of the city. ' 
eprscnrtieien aed 8. the occasion lately of te sonar Hubert | 

° . ; n, Commissioner of Public Works, 
Tribune Building, New York City.| 5, aver, we noticed briefly the chatacteristice 
a cl CTT of the new ueduct which was proposed for the 
| conveyance of the Croton water, and now from the 
JULIUS W. ADAMS, Past President A. S. C. E., Eprror. | report of the Chief Engineer, Isaac Newton, we 

Assovsaes Eneron. soe some interesting notes of the pi 
| work. 

= : === | The existing storage resources on the Croton 
’ | water-shed, natural and artificial, are as follows : 
SATURDAY, MARCH 4, 1882. | 


itepeail te aa ale eee ee ee Reservoir 


EDITORIAL ANNOUNCEMENTS. 


Terms of Subscription.—To the United 
Canada, $4 per annum, incl $ 
Europe, $5, payable in advance. 
of the subscriber, unless made by registered letter or by 
draft, check or P. O. order, payable to Gzo. H. Frost. 





Terms of Advertiing.-lae inch, 12 lines, one inser- 
tion, $2; one month, $6.50; three months, $17: six months, | Cross Pond 
$0; one — $50. Special rate for large space and lo 
time will given on ee, Advertisements inse’ 
for less than three mont 
time, payable quarterly. 


d 
| Reservoir on east branch of Croton now under 
8, payable in advance; for longer | construction 


Total gallons 14,000,000,000 


Articles for Publication in the current number, The following table shows the rain-fall and the 


should be received at the office of publication not later | i itv i in the 
than Thursday morning, and advertiouneute act later than a quantity of water running in t 


Friday noon. 


4 500,000,000 


; Ave e daily flow/Percentage of 
Rain-fall at | of thé Croton rain-fall run- 
River et Croton | ning in the 

Dam. | stream. 


Correspondence en subjects which naturally belongs 
to the province of this journal is solicited. 


‘aie si ie ° SEE > Boyd's Corners 


ear ee rvoir. 
CONTENTS. 


Page. Page. | 
Random Lines....... .... 69 | EprrortaL DEPARTMENT: 
Electricity versus Gas ... 69 Dangers of Sewer Gas... 
CORRESPONDENCE: Radius of Gyration 
Wind Pressure on ENGINEERS’ SOCIETIES: 
Bridges (Illustrated). . 7 Engineers’ Club of Phila- 
Adjustment of Grades delphia 
to Curves 7 American Society 
Center of Gyration Civil Engineers (Jilus- 
Stadia Surveying ....... 7 trated) ah 
The Standard Metric Engineers’ Club of Ri 
6 de Janei 
76 | The History 
7 of American 





a a } 


Gallons. Per cent. 
440,705,558 PS 
541,318,397 ; 

600,524,194 

456,575,841 ; 
347,935,318 | 

357,175,341 

307,208,408 

444,236,877 


3 a 


& 


| 
| | 
| 427,638,306 | 
| 425,021,738 
| 367,872,036 
346,503,178 
462,854,308 | 
} 


854, 


SESEELERESSSS 
SRBSRL ELE 


- 
om 


Dynamical........ ..... 
EDITORIAL DEPARTMENT: 

Croton Aqueduct. ...... 

Sensational Science 


The Native Personnel of : 
~.| In 1875 surveys and estimates were made under 
wih tes as ie cainaeclis | the direction of Gen. Fitz John Porter, having in 
: | view the erection of adam on the Croton, north 
NOTICES OF MEETINGS. ‘of _ present ye at an oo. of 30 ft. ae 
; . a \the latter, from which two lines were surveyed, 
al ae fang She a “Team tara Accoaeen one ing down Sawmill River, the other, branch- 
will be held in the City Hall, Columbus, O., on Tuesday, | ing from the first, passes down the valley of the 
March 14, 1882. J. H. Decker. Secretary. | Bronx River. The first line was 14 miles of the 


— | distance in tunnel and the latter 10 miles of tunnel. 


ae re 


in examinations and surveys with a view | Table of Comparison of the Plans which have been 


CROTON AQUEDUCT. | Bee comparison with these two lines we have the 


The construction of the Croton Aqueduct was | 
commenced in April, 1837, and the water was in- | 
produced into the city in July, 1842, or five years 
thereafter. The High Bridge over the Harlem | 
River was not completed until 1848, the water | 
being carried over the river in the meanwhile by 
iron pipes, 

The dimensions of the masonry aqueduct as built 
have an extreme height of 101 in., and extreme | 
width of 89 in. The length from the dam over the | 
Croton River to the receiving reservoir is 38) 
miles, and descends with a grade of 131 in. to! 
the mile. The top of the dam, which is 40 ft. in 
height, is 166 ft. above the level of high tide. 
About one-eighth of the line of aqueduct is inem- 
bankment. The least flow of the Croton River 
was then estimated at 27,000,000 of gallons daily, 
while the capacity of the aqueduct was stated as 
between 60,000,000 and 70,000,000 gallons daily. | 
The area of the Croton Lake is 400 acres, and its | 
capacity of storage was 500,000,000 gallons above 
the level at which the aqueduct would discharge | 
35,000,000 daily. The cost was about $9,000,000. | 

Owing to the method of construction of the con- | 
duit when above the natural surface of the ground | 
(where for economy of cost the supporting walls 
were laid of dry masonry) the effects of frost and | 
irregular settlement have resulted in opening 
cracks in the masonry extending for long dis- | 
tances, and have occasioned great trouble and ex- | 
pense, and no little msk of complete failure. The. 
irregular settlement at these places has induced | 
changes in the level of the grade, so that, | 
if much over 100,000,000 of gallons is passed | 
daily through the conduit it becomes filled and | 
subjects the masonry to a strain from the pres- | 
sure of the head of water which it was not in- | 
tended that it should undergo, and adds another | 
element of danger to the above enumerated. 





Basin 
This it is which renders the construction of a | 8. Area of new lake, 


new aqueduct with the least possible loss of time, 
and in view of the increasing demand for water, | 
a necessity, This has long been foreseen, and the 


5. Total cost, 
a no provi- 
6. Total cost,” in- 


7. Cost of provid 
nm 


line as pro d by Mr. Newton, which taps a res- 
ervoir on the Croton 41g miles below the present 
Croton dam, formed by erecting a masonry dam 185 


|ft. in height and storing above the flow line 
jof its aqueduct near 33,000,000,000 gallons, 


thus dispensing with any further storage reser- 
voir onthe Croton basin. The line is nearl 


| direct from this reservoir as = to the Hig 


Bridge, being but 4, of a mile longer than an 
air line between these points, and is for about 25 
miles intunnel. This line is known as the Quaker 
Bridge line, and would uire 814 years to con- 
struct, and together with the Sawmill and Bronx 
River routes, are compared in the following table 
in their general outline and cost, extended from 
High Bridge to Central Park Reservoir: 


| 


‘peta wear bes Bronx 
i plan,|River n, River , 
| 1881. is vise. 
1. Total length, 
miles oe 31.35 42.31 41.17 
2. Capacity in mil- 
lion gallons daily. 250 150 150 
3. eaneeee One 
— by_ plan 
m Croton Basin, 
with dams just 
iifequet i 
ueduct, mil- 
hon gallons daily. 


4. The same with 


dams, full height 


roposed, 1- 
Sion of gations... 


5 in- 


sion $12,000,000/ $13,093,414) $13,719,529 


cludi vision 

for 32,000,000,000 

storage 14,000,000) *19,493,414| *20,119,529 
32.000,000,00 é 

2,000,000 6,400,000 6,400,000 
including nt 

acres 3,635 — 1,200 


MAixit 4, 1889, 


ok D — Jrom Croton Basin, terminating at 


pee nine | Re pn 
}. Total length | 
from the | | 


36.08 
150 


$9,191,989} $9,818,104 
{ 
| 


15,501,989) 16,218,104 


48,000 103,046 108,121 

The Housatonic line is not embraced in th 

above, as in the event of its ultimate use, it would 

be an auxiliary to either project. There is much 

interesting matter in the report of the Chief En- 

gineer of a general nature, aside from its special 
reference to the proposed new aqueduct. 
a i. ooo 


SENSATIONAL SCIENCE, 


A correspondent misunderstands our article 
headed ‘*Sensational Science” in the last issue of 
the Nrews, in that he mistakes the criticisms on 
sensational science as endeavoring to un- 
dervalue the labors of scientists performed in 
the interest of the public health, and very per- 
tinently remarks ‘that the voluntary labors of 
our men of science in the direction of sanitary 
reform can have no other object than educating 
the people in principles which, if thoroughly un- 
derstood and practiced, would tend to diminish 
very sensibly the ravages of preventable dis- 
eases.” 

In reply we would say that there can be but one 
opinion as to the value of modern scientific re- 
search in widening and extending the bounds of. 
knowledge, and which calls for the hearty support 
of all interested, even in the slightest degree, in 
human progress; and we would be among the last: 
to discourage orto disparage the labors of the true 
scientist in whatever line he may work. Without 
intending, however, any personal reflection on 
the scientists whose statements formed the basis 
of the article referred to, we must be permitted to . 
remark that ‘‘ they are not all Israel which are of 
Israel.” The overshadowing importance attached 

“to everything bearing on life and health, and the 
readiness of the average individual to seize and 
swallow, with but little discretion, whatever is 
offered for the benefit of either—and the votaries 
of no branch of science commanding so willing 
audiences as the sanitarians (and in none is the 
temptation for quacks to enter the ranks so strong) 
—that it cannot be denied that there is danger in 
the discovery that the art of making science sen- 
sational is a money-making one. And while this 
may be harmless as conducted by Mr. Richard A. 
Proctor, the astronomer, and others who could be 
named in some branches of science, it is far other- 
wise, however, in the one under consideration. 

‘The various hypotheses for the spread of disease. 
offer great facilities for this class of practitioners, 
and the germ theory, in particular, is the fruitful 
source of sensational writing. It is generally con- 
sidered, by such as have acquired a right to an 
opinion on. this subject, that it is more than prob- 
able no one of these hypotheses can be taken as 
true in all cases, but that there is a modicum of 
truth in each. Whichever theory, however, may 
be assumed ‘hs truth, experience has shown 
that, as an essential toward diminishing the 
ravages of disease, ventilation plays a most im- 
portant part in modern — ; and in the treat- - 
ment of the zymotic di .” which are 
with the preventable, it is the sine qua non, Now 
ventilation is but dilution, and where this is ap- 
plied in the proper place, we have the evidence 
that natural causes, so far from tending to increase 
the spread of disease, will, if properly availed of, 
furnish the. most reliable means for staying its 
progress. Take the matter of sewer gas. It is un- 
deniable that the putrefaction of animal and vege- 
table refuse uces a something which, if in 
sufficient quantity, and this is important to bear 
in mind, tends to plant the is of disease in 
various ways in the human organism. Now, 
whether -be a living germ, which as a species 
of parasite can maattigns itself indefinitely under. 
favorable circumstances, or whether it be of 
fungoid growth as was first @nd which 

ve the name to this class o science 

established, — oe think ee that 
its generation taneous, “omne 
vivum ex ovo,” and a condition < — 


authorities for several years past have been! © The same as No. 5, with $6,400,000 for storage added. | atmosphere is essential to the incubation. 








Maren 4, 18¢2. 


| 
ever may be the process, it is here and at this 
time that ventilation is beneficial, and a sur-| 
rounding of free oxygen is antagonistic to | 
the development of the yaw. ence that 
the ic compound called disease germs, 
whatever it may be, shall be deprived of its' 
fecundating principle, it is only n that 
free oxygen uld be present in sufficient quan- 
tity to break up and destroy its organic constitu-_ 
tion, and to rearrange its elements into inorganic 
forms, inocuous and free from any quality dan- 
gerous to human life. Nature has provided the 
means, and man is only required to give them full 
scope, and this is insured by providing copious di- 
lution, whether of pure air or water, preferably of 
both 





We have no reason to believe, on the contrary, 
are free frcm any suspicion whatever, that Mr. 
Falkard, Prof. Doremus or Dr. Parker had any 
intention of needlessly alarming the public in 
reference to the dangers with which we are sur- 
rounded, and which, if of the magnitude stated 
by them, it would be almost hopeless for us to at- 
tempt to shield ourselves against. We would 
much prefer to believe that, with preconceived | 
ideas of what scientific research should develop, 
their sight was dulled to the apprehension of what , 
really were the facts. What Mr. Falkard says as | 
to the germs of disease, the concurrent testi- 
mony of scores of distinguished scientists and 
experimenters disproves entirely That Prof. 
Doremus blew out a candle by the mere 
force of his breath cr a sound Philadelphia | 
brick. This we do not believe, notwithstanding 
the report is so circumstantial. And when Dr. 
Parker says that diphtheria was not known in this | 
city until the introduction of the Croton water, | 
and that “ it was solely caused by bad air from 
sewers” we can only say that his memory is at | 
fault, for it is the testimony of equally careful 
observers that, before the introduction of the 
Croton, the city was ravaged yearly by deadly 
epidemics, believed to have been invited by the 
defilement of the wells then in use, by sewage and | 
foecal soakage, and no such visitation has occurred 
since. 

We are greatly indebted to indefatigable scien- | 
tists for the truths their researches bring to light, | 
aud we accept their statements, each in his own 
department, with the humility which becomes 
laymen; but when they indulge in inferences 
and deductions as the n results of these 
truths, outside and beyond their specialty, we 
question their infallibility, and claim an equal | 
right to an opinion. Asan illustration, an inven- | 
tion is shown us whereby sewer-gas may be kept! 
out of the house, and the inventor has fortified his | 
claim by the opinions of an M. D. We accept this | 
indorsement so faras to the fact that it is desira- | 
ble to prevent such gases from entering the house, 
but as to the efficacy of a given machine to effect 
that purpose we may question the fitness of the 
M. D. for the decision, without in any way ques- 
tioning his professional skill as a physician. 

If the errors which a special scientist may | 
commit in this direction were confined to the, 
bare incident itself, it would be a small matter, 
but here comes in the danger to this communi 


j 
| 





ENGINEERING NEWS. 


RADIUS OF GYRATION. 





We received a communication a few days since | 
from an engineer of which the following is an ex- | 
tract: 


“In using the formula for determining the 
strain per square inch on an iron column 

Wherein R = strain per square inch 

1 = length of column in inches. 

r* = square of least radius of gyration. 
what method is recommended for finding the value 
of the least radius of gyration?’ 

Having had occasion during the discussion of 
the elevated roads proposed in a neighboring city 
a few years since, tc compute the strength of col- 
ums, we now turned to ‘* Rankine’s Applied Me- 
chanics” for the formula which we used on that 
occasion, and which we have always used in sim- 


ilar cases—the formula called Gordon’s formula, | 


based upon the well-known experiments of Hodg- 
kinson and Fairbairn. Indeed at that date, speci- 
fications for bridge work called for the use of this 
formula. 
to mind a single instance wherein the use of a 
special formula for stress and strains was enjoined 


in drawing up specifications for bridge work, save | 


in the computation of compression members and 
by this formula. We accordingly advised a 
correspondent in last week’s issue that if r* in his 


formula was not the square of the least diameter, | 


or the direction in which the column was most 
flexible, he should make it so. That is to say, for 
the ultimate strength of column on flat 

fi 


8 
P=————(Rankine’s A. M.. p. 362). 


1+a— 

h* 
A card from J. H. D., of this date, very kindly 
suggests that this advice given by us was doubt- 


| less given hastily, and alludes to the advantages in 


the use of the radius of gyration. 

We are constrained to say that this was not the 
case, however, but that the advice was given 
deliberately, with a knowledge that this affect- 
ation of precision in substituting a radius of 
gyration in the denominator of the second term of 
the equation had been in use, although Rankine 
in his A. M. makes no mention of it whatever in 
this connection; but in his rules and tables the above 
original formula of Gordon’s is transformed into 

8s 


,and a table is given for the values of 
2 





1+ 

er® 
r?, or the square of ** radius of gyration,” for the 
various sections of columns usually met in practice. 


But Gordon’s formula, in which the ratio of the | 


length to the diameter, in the direction in which 


it is most flexible, is introduced, has the merit , 


of carrying with it a principle—is simpler and 
more ready of use—and so far as our limited ex- 


perience goes, judicious computations by means of | 


it are as much to be relied upon as by any method 
which has been proposed. For in truth, the strains 
on a column, the resultants of the pressure upon 


In our own experience we cannot call | 


A fictitious source of disease could well be met | Which does not pass through the center of gravity | 


by an equally fictitious remedy, and together they | f all of its sections (and the deviations from this 
would Deane efficacious, not i diminishing the | axis must in most cases be very difficult of deter- 
death rate perhaps, but in leading the public to mination) cannot be determined with any precision 
believe that the inroads of a fearful disease can| by mere recourse to new nomenclature, and the 
only be averted by the use of a patented article, possible errors under any system of computation 
which it behooves all householders to provide | must be allowed for in a factor of safety. In col- 
themselves. The illustration is used of a patented Umns of complex angular sections there may be 
machine as one of frequent occurrence, but the advantages in a recourse to the radius of gyration. 
same principle is applicable to cases where the in-| We may be a little antiquated in our views of this, 
jury done is not merely one of needless expense | and if any of our readers will have the kindness to 
to the individual householder, but where a needless Show the practical advantages growing out of the 
alarm is created over a wide district and where the | use of the radius of gyration in all cases in lieu of 
sole remedy offered is one so radical and sweep-| the diameter of least resistance to flexure in col- 
ing, involvin bly almost a reconstruction | umns, with a practical illustration, we shall be ex- 
of the entire district, that the individual is power- tremely indebted to them, and though its practical 
less and must look to the authorities alone for suc- | Value may be lost to us, to many of our readers 
cor. In the meantime, and waiting the action of | not so wedded to their old ways and open to new 
the latter, the householder must bide his time light it may prove of incalculable advantage. 

with such patience as he may, bearing the horrors | 
ofa lingering death to himself or family contantly | 
before his eyes. This condition of things is what | 
we would be understood as deprecating—being the | 
natural consequences of what we regard as ‘‘Sen- | 








RECENT INVENTIONS. 





A novel way of joining branch pipes with the 


: : ” : 4 in is rovide the main pipe wi 
rene ce ag when applied to sanitary mat- | esate ate wihed from the side a the ‘mae 
ty. | and e ing into he bore thereof, with an or- | 
es eee en econ nn, | ifice of less diameter than the main. The openi 
DANGERS OF SEWER AIR. in the elbow is arranged opposite the direction o 





|the flow through the main, and in the center 

On page 62, ENGINEERING News, Feb. 25, in thereof, whereby the main current is at all times 

Sewerage of a Cities, by Rudolph Hering, | free to flow around the branch, while the orifice 

the fact will be found stated that the sewage of the branch intercepts a column equal to its 
i ed in conduits to) area. 


A late invention relates to expansion joints for 


street-mains designed for steam-distributing sys- 


s 


hao) hams. Soe seaptring cities, ond 3 bet for its ob 
ee ad lying «i ings 
Bk The variations tn the 


sprun Gresillons) in the midst of the te 
up ( ns) a 


25.8, hel viguibcase wwe weed exk. Io: tar bs ae hanges in temperature seoanteh 
. ,» we wou a to ¢ are com 

attached to this fact in an atmosphere reeking for the ends of the separate lengths 
with foul odors ? | Eelge silt vigkd tau an Samgue, abd vtthaheotie 


| 
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| disks bolted thereto, which permit expansion and 
, contraction. 

A new fire-annihilator apparatus contemplates 
holding chemicals in separate receptacles until re- 
| quired for use. Two inverted vessels are mounted 
/on a frame over a common reservoir. The mouths 
of the vessels are closed by stoppers, which are 
held in place by fusible seine between them and 
the outer edges of the mouths. These vessels hold 
the chemicals necessary to the formation of a fire- 
annihilating gas, and do not discharge their con- 
tents into the common reservoir filled with water 
until the requisite temperature fuses the solder 
which confines the stoppers. 

A novel sewer-trap consists of a spherical casin 
of transparent material provided with thickenec 
threaded extensions at the points through which 
the two connecting pipes enter, and protect some 
distance into the interior of the casing. This con- 
struction admits of the connecting pipes being set 
vertical or horizontal, and also prevents siphonage. 
A light held behind the transparent globe allows 
of _— inspection. 

late invention in suspension bridges combines 
| the suspension and cantilever systems ; the former 
to carry the bridge structure, the latter the road- 
way and the moving load. The roadway is su 
| ported upon joints of the cantilever-stays in suc 
|manner that the links secured to the main beam 
communicate only an endwise thrust to the beams. 

Another invention in suspension bridges has 
two or more cables ing over rollers on top of 
the piers, and under rollers fastened to the bottom 
| of the bridge, and carrying a free weight attached 
| to the ends of each cable. These weights and ca- 

bles are to assist in carrying the bridge. 

A new draw-bridge guard consists of horizontal- 
ly swinging gates, secured to vertical posts which 
are actuated by intermeshing cogged segmental 
plates. These plates have slots that are engaged 
and operated by a pin on the bridge to move 
them. 

Another draw-bridge guard has gates composed 
of two sets of vertically swinging bars, pivoted in 
| posts at the side of the roadway. These bars are’ 
raised by a pitman pivoted to their inner ends, 
said pitman in turn being pivoted to a crank at 
one end of the rock shaft. This shaft has a corre- 
| sponding crank at its other end so arranged as to 


be ee by the draw-span as it closes. The 
bars drop by their own weight when the span is 
opened. 


Wasuinaton, D. C. F. B, Brock. 
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ENGINEERS’ SOCIETIES. 


ENGINEERS’ CLUB OF PHILADELPHIA. 








Record of regular meeting, Feb. 18, 1882: 
President Rudolph Hering in the chair; 34 mem- 
| bers and 2 visitors present. 

The Secretary exhibited two specimens, con- 
tributed to the Club by Mr. Chas. H. Haswell, 
C. E., N. Y., one being a yellow brick 1} in. K 3} 
in. X 64 in., imported from Holland early in the 
last century, and removed by Mr. Haswell from 
the premises in Broadway, N. Y., known as 

‘*Washington’s Headquarters;’ and the other 
‘a piece of honeycom marble from the 
' “Grecian,” stranded on Long Island in 1870 and 
| recovered in 1877. 

| Healso exhibited, on behalf of Mr. Strickland 
| Kneass, a plan of Howell's Excavator and Dis- 
tributor, the object of which is the reclamation 
of swampy land bordering on the sea coast, by 
| conveying material from the beach in buckets on 
}an endless belt to a hopper, whence it is spread 
over the low land by scrapers on another endless 
belt. 

He also read interesting extracts froma very full 
‘account of the construction of Market street 
| bridge, Philadelphia, published as an addendum 

to the ‘‘Memoirs of the Philadelphia Society for 
Promoting Agriculture,” vol. 1, Philadelphia, 1808. 
| The history of the pier construction and the diffi- 
' culties encountered therein is of special interest. 
Mr. Charles A. Ashburner exhibited a 100-ft. 
contour map, recently made by him, of McKean 
County, Pa., in which the space between contours. 
is shown by tints, each 500 ft. of elevation bein 
indicated by a separate color, in five band: 
' from light to dark as the ground descends. 
Mr. Ashburner pointed out on the map the route 
| of the Bradford Branch of the N. Y., E. & W. 
R. R., which is being built from Alton south into 
the coal fields of County. The difficulties 
which have for years baffled the engineer in loca- 
ting a feasible north-and-south route through Mc- 
Kean County were explained. The present loca- 
Mr. Oliver W. Barnes. The 
'Kinzua Creek Valley is crossed by a bridge and 
‘viaduct, being built by the Phoenixville B: 
‘Company. It is reported that this bridge will 
| 805 ft. high, will consume 40,000,000 pounds of iron, 
| will require 30,000 yards of masonry and will cost 
i 
half a million of dollars. 
Mr. Wilfred Lewis stated that his attention had 
been called to a of ‘‘ Logarithms of all Vul- 


tion was made b 
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gar Fractions with Numerator and Denominator 
not exceeding 100, arra in Order of Magni- 
tude,” by Sir Geo. B. Airy, Hon. Memb. Inst. 
C. E., for the determination of teeth of wheels 
for a required an, speed, and that he had ar- 
ranged a table with special reference to wheels in 
ordinary use in his own practice, by means of 
which the result of every single combination could 
be determined. 

The Secretary read a communication from Mr. 
E. H. Kellogg, City Engineer of Denver, Col., 
stating that the engineers of that place were 
about to organize a local society. 

HowarpD MurpsY, 
Secretary and Treasurer. 





AMERICAN SOCIETY OF CIVIL ENGINEERS. 

The regular monthly meeting of the Society 
was held at its house, 127 East Twenty-third st., 
New York, on Wednesday evening, March 1, Mr. 
T. C, Clarke in the chair. 

Amendments to the Constitution relating to the 
Fellowship Fund were adopted. 

The following candidates were elected : 

As Members.—John W. Andrews, Goldsboro, 
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of Mining Engineers and to the Secretary of the 
American Society of Mechanical Engineers. 

A paper upon the Averaging Machine, in its 
wider range and ater capacity, was read by 
Mr. Wm. 8. Auchincloss, member A. §. C. E., 
its inventor. Reference was made to the machine 
described in a former paper (Transactions, vol. x., 
p. 135). That has now been remodeled, and is 
presented in a more compact shape. The in- 

nious method by which the weight of the plat- 
orm is eliminated from the result of the work of 
the machine was exhibited and explained. This 
is accomplished by counterweights sliding auto- 
matically in tubes, so that m any position the un- 
loaded platform is always in equilibrium. 


Any combination of representative weights can 
then be placed on this platform at the proper 
points of the scale. 
form to its balancin 
center of gravity will at once be indicated on the 
scale by the pointer over the central trunnion. 

The weights may be arranged on a decimal sys- 
tem, with intermediate weights for closer work- 
ing: or they may be made so as to express multi- 

es or ; 
Each machine is provided with a number of 





AUCHINCLOSS’ AVERAGING MACHINE. 


N.. C,; George Burnet, Jr., Indianapolis, Ind.; 
William H. Martin, San Francisco, Cal.; Charles 
U. Prior, Minneapolis, Minn.; James L. Randolph, 


Baltimore, Ind. 

As Associate Member.—William Watson, 
Boston, Mass. 

4s Junior Member.—Cassius W. Kelly, New | at 
Haven, Ct. 

The Secretary presented a copy of a bill to be in- 


troduced in Congress authorizing the appointment 
of a commission to test metals and other struc- 
tural materials. He also gave a report of the dis- 
cussion on that subject, which occurred at the re- 
cent meeting of the American Institute of Mining 






STATION 
o 


PROBLEM IN 


Society took by invitation. 
The following resolutions were adopted : 
Resolved, That in the death of Alexander Lyman 
Holley, formerly Vice-President of the American | 
Society of Civi i 
feasion at la 





} 





ineers, the engineering pro- | celerity. 


ner divided suitably for various pur- 
poses. When the problem is one of time, the scale 


rtion the zero of the scale is at the center of its 
ength ; for problems for the location of center of 
gravity of a system from a fixed point, the zero is 
one extremity of the scale, etc., etc. 
The machine exhibited has 63 transverse grooves, 
which, by arrangement of weights, can be really 
made to serve the pi of 252 ves. 

The machine is 29 in. in length, 9 in. in width 
and weighs 13 Ibs. 

With the machine can be found average da 
as for instance of purchases and of payments ex- 


AVERAGE 
engineers, in which officers and members of this | tending over irregular periods; also average prices, 


HAUL. 


as for “futures” in common use among cotton 
— bl f haul ften prese’ 

e problems of average , 80 often nted 

to the engineer, can be solved with ease and great 

Practical examples of the solution of 


rge, no less than our own Society, has other problems involving proportions or averages 


suffered a grievous loss. In him were combined | were given by the author. 


not only the inventive genius to discover and suc- | 
cessfully apply new methods of subduing the 
forces of nature for the benefit of mankind (as 
evinced in the great industries which have been 
developed under his direction), but a rare literary 
facility for arranging and distributing stores of in- 
formation obtained ‘through patient study of the 
works of others. By the example of his life, in 
his gentleness, his rope his modesty, his 
deferential consideration of opposing counsels, | 
combined with integrity, indomitable ene and | 
powst of work, the standard of our profession has | 

een ‘materially advanced, and a spirit of good. | 
fellowship engendered, which has the effect | 





to weld in harmonious continuity of interest the | o 


several branches of a profession destined to play | 


/THE COLORADO 


——-69o——— 


INSTITUTE OF ENGINEERS. 
LEADVILLE, Col., Feb. 15, 1882. 
Resolved, That to the scientific and technical 
—— in the United States, and to all pa in 
orado, the following notice be tonnanitie’ for 
publication, in order to make known the existence 
and objects of the Colorado Institute of Engineers, 
and to invite the co-operation of other scientific 
associations, journals and those interested in scien- 
tific investigations and industries. 
NOTICE. 
The Colorado Institute of Engineers has been 
rganized ye the civil, i i 
eers, Cc 


i emists and 


metallurgists of the city 


an increasingly important partin the advance- $f “Leadville, Col., for the purpose of affording an 


ment of civilization. 
Resolved, That a committee of five be appointed 
to act in conjunction with similar committees 
whith have been or wey be appointed by the 
American Institute of Mining Engineers and the 
Américan Society of Mechanical Engineers in any 
further measures that may be deemed advisable 
in honor of the memory of our de 
Resolved, That we off 
ceased the assurance of our earnest an 


respectful 
—— in their affliction. 


esolved, That the Secretary be instructed to | itiatory steps in the formation result in the 
transmit copies of the above resolutions to the | basis for a permanent and reliable association. 


family, to the Secretary of the American Institute 


| exchange of scientific ideas ; the 


prof: 
provement of its members; the advan t of 
mining industries; the fostering and 
ment of scientific research in the many fie’ 
which this country affords; the establishment of a 
lib and reading-room, of technical works, 
periodicals, communications and original manu- 


ed brother. | scripts; the collection of a mineral cabinet, city in 1850. Water-works were 
er to the family of the de-| and the creation of a central 


point of reference 
and union for its members. 


Much care has been employed to make the in- 
proper 


The encouragement which has been given war- 


= wien oxy di 


By then drawing the plat-. 
point, the location of the 


represents months and days ; for problems of pro- | 


7 


| 
; 
j 
| 


Marcu 4, 1882. 


that we believe the success of 
be fully assured. 

The was com on Jan, 25, 82, 
,and rooms secured for the itute in the post- 
| office building at Leadville, Col. 


| The regular i are held at the Institute 
‘rooms on the last Wednesda of cach mnanth. 
persons interested, visiting the city, are cor- 
| dially invited to use the rooms of the Institute 
during their sojourn here. 
| Any further information desired can be obtained 
oy akdeaie g the Secretary. 

THos. W. JAycox, President. 


t ad 


FRANK L. SIZER, 
rome 
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_ENGINEERING CLUB OF RIO DE JANEIRO. 





From the Rio News, of Rio de Janeiro, Brazil, 
we clip the following item : 
| The Engineering Club of this city has under- 
| taken the organization of an annual congress of 
‘representatives from all the railways of the em- 
| pire, to be held in the month of June. The plan 
| mcludes bear ee Beem the companies, adminis- 
| trations and ization departments; also na- 
_ tional and foreign engineers who wish to attend, 
/and a commission appointed by the ing 
_Club. The co will be in session for one 
; month, which be divided into four sessions: 
1, organization and choice of subjects for discus- 
| sion; 2 and 8, discussion of these subjects; 4, read- 
ing or presentation of any works which the dele- 
gates and engineers may wish to bring before the 
congress, for which the first session made no pro- 
vision. The club proposes to bear the expenses of 
the first congress and publish its minutes and 
other labors. 
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THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS. 


BY J. JAMES R. CROES, M. AM. SOC. C. E. 





Continued from page 67. 
| CCXX.—MORRISTOWN. 

Morristown, New Je > in lat. 40° 48’ N., 
| long. 74° 28’ W., on the ippany River, a small 
| tributary of the Passaic, is in a hilly district and 


| is situated chiefly on a sandy promontory with 
| steep sl 


p . 
| Settled in 1725, it was incorporated in 1865. 
Water-works were built in 1799 by a private cor- 





tes, | poration. The name of the designer of the works 


|is not known. The water was taken from springs 
| rising in the valleys of the gravel hills west of the 
|town and collected in im g reservoirs 
| formed by dams of earth. ree reservoirs have 
| been built from time to time, the last in 1880 
' under the direction of George W. Howell, C. E. 
| This is the largest and holds 16,000,000 gallons. 
| The others hold respectively 1,400,000 and 2,000,- 
000 gallons. 

| Two 6-in. pipes, one of cast iron, the other of 
| wrought iron and cement, conduct the water from 
| the storage basins to a stone reservoir 70 by 200 
ft. and 14 ft. deep, on ground 70 ft. above the 
level of the greater part of the city. In times of 
| drought it is necessary to take a part of the sup ly 
| from the river, by pamping with a Worthington 
| steam p erected in 1865. 

| In drawing from the storage reservoirs, the 
| water is taken from near the surface and 

_ through fine wire screens, to bring all the water in 
| contact with the air. 

_. Distribution is by 13 miles of cast-iron _— of. 
| from 6-in. to 8-in. diameter, with 70 fire hydrants 
and 600 taps. For hydrants the city pays $17 each 
per year; 60 meters are in use. Some t- 
iron and cement were used at one time, but 
,did not give sa on. Service es are of 
‘lead, of galvanized iron and of n 2in. in 
samen. The last named are 


| 
| greatest use. E 

|. The capital stock of the company is $50,000. 
|The cost of works has been $138,000, in- 
cluding certain lands and 

a . There is a bonded 

per cent. interest. 

| the stock was 
|were kept. In 1 
| poses were $8,800 and the 
| Henry C. Pi is 

| son Secretary and Treasurer 


CCXXI.—SIDNEY. 

in lat. 40° 27' N., . 85° 18’ W., 

River, is on a level plateau sur- 
The country is 


asa 
t in 1873 by 
‘the city, after plans of T. R. Scowden, C. E., tak- 
|ing the supply from Mosquito a 
Pega? gennncte. phen fmenes f af _ 

| area marshy ground. small 
stone dace natemsanepdemieaities teeanaian Wes 
a raceway.2 miles long, which conveys it to a 


, Ohi 
on the Great 
rounded by hills. 
rolling. Settled in 1820, it was 


° 
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point where 29 ft. head is obtained, which fur- 
nishes 


wer for driving Holly pumps, which de- 
wer into the mains. A reservoir o5 tne wn 
su the pumps. The highest part of the city 


is 50 ft. above the reservoir. The ordinary 
oun saatenenee #6 tae: panes © staat to be 100 
Ibs. and the fire 170 Ibs. Five miles of 
mains of 12-in. to 4-in. size, with 40 fire 
ages sae eee one, mee. Lead and 


wrought- service are used. 
The tion in Tee was 4,250, and the daily 
about 8,000 gallons.* 


The works have cust $54,000. The cost was met 


by bonds bearing 6 per cent. interest, the interest 
d of the princi ble annually in such 
poset as te exti onthe debt in 20 years. 


The expenses of tenance in 1881 were $300, 
besides an annual rental of $800. The receipts 
were $560. s 

The name of the superintendent is not furnished. 


CCXXII.—ST. ALBANS. 

St. Albans, Vermont, in lat. 45° 47’ N., long. 73° 

9 W., ison a 1 stream emptying into e 

. It was inco as a village in 

1859. Water-works were built by the village in 

1878, after the plans of John T. Fanning, 
ing water from the stream. 

A dam 400 ft. Jong and 28 ft. high, of earth, and 
20 ft. wide on top, with inner slope of 2% to 1, 
and outer of 14 to 1, ae eens mobs 
ft. long across low ground, create an im in 
ae of 28 acres area, and holding 100,000,000 


gallons, stowing the drainage of about 3 square | mile 


miles. The reservoir is 336 ft. above the town. 


Distribution is by 14 miles of wrought-iron and | eoaij 
pipe gates and | 

500 taps. Five meters are in use. Service pipes are | 
of galvanized iron. The head ig so great that it is | 


cement with 54 fire hydrants, 


necessary to use a regulator on the mains. 


population in 1880 was 7,20) and the daily con-| 


sumption 600,000 gallons. 

The works have cost $165,000, and the total re- 
ceipts have been $46,000. The bonded debt is 
$156,000. The expenses in 1880 were $1,362.61 
and the receipts $6,359.73. The works are man- 


the Superintendent. 
CCXXIII.—LOGANSPORT. 

Logansport, Indiana, in lat. 40° 45’ N., long. 86° 
22’ W., ison the Wabash River at the mouth of 
Eel River. The business part of the town is be- 
tween the rivers and 40 ft. above them. Two 
miles back from the river the ground rises to a 
height of 200 ft. 

Settled in 1828 it was incorporated as a city in 
1888. Water-works were built by the city in 1876 
after the plans and under the superintendence of 
Walter A. Osmer, C. E., taking the supply from 
Eel River, which in its course of 100 miles re- 
por re sa eee gly territory about 30 miles 
wide. 

A dam of timber across the stream at the city 
gives a head used to drive a water wheel 
‘ee Maxwell piston pum 
and . stroke, pumping Vv 
Auxiliary steam power is pro 
ordinary _— maintained is 45lbs., 


Distribution 
4 of cast-iron pipe, with 89 fire hydrants, 
i ge and 400 taps. Lead service pipes are 

There are 6'meters in use. The population 
ard the daily consumption 


of 11-in. bore 


a 


$3,000, ond tne vetelots $6,900. 
works are a board of three trus- 


appointed by = Eity — Robert Johns 


CCXXIV.—ST. JOHNSBURY. 


St. Johnsbury, Vermont, in lat. 42° N., . t1° 
W.., is ina hilly region, on the Passum: ver. 
Settled in 1787 it was as 
in 1852. Water-works were built by the vi 


dam across which worked a water power used to 
drive a pump delivering directly into the 
eek ae 100 Ibs. 
ind 5 tas premeneet 2 to 125 lbs. per square 
The water is delivered to the passin, 
up 4'ft. of gravel This filter is re 
ported to Distribution is by 8 miles 
cee Pena 12 to 4-in. diameter, with 77 
ae gates and 808 taps. Service pipes 

The 1880 and the 
was 5,806, daily 


prea. The works senses board of 
ve trustees. John N. Gale is Sxpurintendent. 
dinactly aeeentent reports 200 barrels. This is extraor- 








. E., | bo 


CCXXV.—LOGAN CITY. 


City, Utah, in lat. 41° 43’ N., long 112 


W., ison the Logan River, which has a water- 


shed of 150 square miles in the Wachusett Moun- | 


tains. The town is on three plateaux, rising from | 


the river, and is near the base of the mountains, | 
| which rise from 7,000 to 12,000 ft. 


_Settled in 1850, it was incorporated as a city in 
1866. 
Water-works ‘were built by the city in 1878, | 
after the plans and under the superintendence of | 
James H, Martineau, C. F., taking the supply | 


from the river 24¢ miles above the town. An open | 


canal, 20 ft. wide on bottom, and used for irrigat- | 
ing purposes also, conveys the water 1°4 miles. | 
That used in the city is drawn then into a settling | 
basin, in which the sand held in suspension is de- 
posited. From this the water is carried 1,100 ft. in 
a conduit 12 by 16 in., of 2-in. pine plank, laid 5 
ft, below nd, and also through a section of | 
stone conduit laid in cement, to another settlin 
basin. From this it is conveyed in ye for 1, 

ft. to a reservoir 20 by 65 ft. and 12 ft. deep in 6 
com ents, built in excavation, with stone 
wails 2 ft. thick laid in cement. and with concrete 





ttom. The water passes through three compart- | 
ments on either side of a central wall, with screens | 
between them. Either side can be cleaned and 
drained while the other is in use. The reservoir is | 
108 ft. above the main part of the city and 130 ft. | 
above the lower part. Distribution is by 1 mile of 
cast-iron pipe of 10-in. to 4-in. diameter, and 1 | 
of 4-in. wooden pipe, bored out of solid 
Oregon pine, banded with iron and coated with 
tar. Itis made in 8 ft. lengths. There are 
18 fire hydrants, 





consumption 5,000 gallons. 

The works cost $13,000. There is no debt. 

The expenses of maintenance in 1880 were $100 
and the receipts $300. 


CCXXVI.—KENOSHA. 


Kenosha, Wisconsin, in lat. 42° N., long. 88° W., 
is on the shore of Lake Michigan. The bank is 
from 8 to 15 ft. above the lake, and rises — 
ally for three miles westwardly to the divide be- 
tween the Mississippi River and the lakes, 60 ft. 
above the lake. 


water-works 


2 and 11 taps. Service | 
pipes are of galvani iron. 


he population in 1880 was 2,378 and the daily | 


| line from end, for 7 





6 





City, Utah. From R. H. Elam, superintendent, 
statistics of water-works of Pioche, Nev. From 
D. Allen, secretary, statistics and rates of water- 
works of Salem, Or. From Walter A. Osmer, 
city engineer, statistics of water-works of 8- 
port, Ind. From O. Z. Hamel, superintendent, 
statistics and rates of water-works of Three Riv- 
ers, Canada. From John C. Knowlton, water 
commissioner, statistics and rates of water- 
works of Watertown, N. Y. From P. 
L. Merritt, agent, statistics of water-works 
of Mission San Jose, Cal. From E. G. Hazleton, 
superintendent Park City Water Co., statistics and 
water rates of water-works of Kenosha, Wis. 
From the superintendent (who declines to give his 
name), statistics °of water-works of Sidney, O. 
From J. O. Cutler, superintendent, statistics of 
of State Centre, Ia. From George W. 
Howell, C. E., statistics of water-works of Sala- 
manca, N. Y., and Warren, Pa. From John N. 
Gale, superintendent, statistics, water rates and 
annual report for 1881 of water-works of St. Jobns- 


bury, Vt. From Eli W. Gilbert, secretary and 
acting superintendent, statistics of the water- 
works of thel, Conn. From Addison Lane, su- 


perintendent, statistics and water rates of the 
water-works of Melrose, Mass., and reports for 
1869 to 1871 and for 1881. From George F. Bliss, 
superintendent, statistics of the water-woftks of 
Eureka, Nev. : 





CORRECTIONS.—Feb. 18, 1882, p. 58, Hingham, 
7th line, for reserving read receiving. Waverley, 
12th line, for center read cenire; 14th line, for 
breast wall read heart wall. Feb. 25, p. 67, Han- 
nibal, 4th line, for by a private company read for 
a private company, by Carroll E. Gray. 24th line. 
for 150,000,000 gallons read 1.500,000 gallons. 3d 
cent., read 8 per cent. 
Feb. 4, p. 39, Greenfield, Mass. A. A. Rankin 
writes that the capacity of the reservoir is 


: __ | 18,000,000 gallons, instead of 10,000,000 gallons, as’ 
The works are managed by the City Council, | he first re 


| with a superintendent, James Adams. 
aged by a board of five trustees; Marshall Mason is | 


ported. There are no water-works in 


| the following towns, included in list of Jan. 28, 
| taken from previous lists: 


Aun Arbor, Mich. Milford, Conn. 

Dixon, Ill. Reading, Mass. 

Houlton, Maine East London, Canada. 
Worcester, Vt. Beloit, Wis. 


There are no towns, and consequently no water- 


onan of the following names in the States to 


which they are credited in the list of Jan. 28. The 


Settled in 1835, it was incorporated as a city in | Dames were taken from newspaper items: 


1850. Water-works were built in 1879 by a private | Greenville, Mass. 
company, after plans of Charles O’Connor, taking | La, 


the supply from an artesian well of 414-in. bore 
and 1 ft. deep. 

ft. below the surface. The well is tubed with iron 

ipe for 185 ft. from the surface, and the pine 

directly 

of cast iron of 6-in. to 3-in. diameter; 514 miles 

are in use, with 27 fire hydrants, 12 gates and 380 


g| taps. The city pays $8315 per year for each 


hydrant. rvice pi 
galvanized iron and 

is rapidly destroyed b 
ature of the water is 


have been used of lead, 
wrought iron. The last 
the ‘water. The temper- 
°F. The free discharge of 


is by | the well is estimated at 1,300,000 gallons per day. 


The head on the mains is ordinarily 20 to 30 lbs., 
and fire pressure 30 to 40 lbs. The population in 
1880 was 5,043. The daily consumption is esti- 
mated at 400,000 gallons. , 

The capital stock of the Park City Water Com- 
pany is $17,500. The works have cost $25,000, and 
eee on ee $6,000. There is no 
debt. cost of maintenance is $800, and the 
receipts for 1881 were $3,100. 

E. G. Hazeltonis the Superintendent and the 


CCXXVII.—STATE CENTRE, Iowa. 


State Centre, Iowa, in lat. 42° N., long. 93° 4 W.., 
is on level ground on the 
between the Iowa and rivers, 


wrated as a city in 


g by three deep-well pumps of 3-in. bore 
and: 101¢-in. stroke, operated two windmills, 
into a wooden tank 18 ft. h holding 80,000 
and 30 ft. above nd 
- Distribution is by 1 mile of 6-in. cast- 
with 10 fire hydrants and 11 taps. Iron 
pipes are used. 


sumption known. 
of TaaD ab toes cee There is a bonded debt 
1881 \ 


were $150, and the receipts $100. 


Rock was encountered at 90| Warren, Pa. 


forming the divide | he had reached the 


wh 
, at 7 per cent. interest. The expenses in | from one line to another, having been put 


Crawfordsville, Pa. 
na, Ohio. Susquebanna, N. Y. 

‘o the list of water-works, add ’ 

Salamanca, N. Y. . 





into the mains, which are| THE NATIVE PERSONNEL OF JAPANESE 


RAILWAYS. 





The skill and ingenuity of the natives of Japan 
have long been well known, and another proof of 
their possession of these qualities is given by the 
aptitude which they display in learning the work- 
ing of railways qualifying themselves to fill 
the more responsible of the subordinate positions. 
The Japanese, from whom, for some time past, all 
the stationmasters and porters, as well as plate- 
layers and ae cal eon been oe Eagle ane 

been gradually ng t nglish engine- 
drivers, and apparently with satisfactory results. 

The chief fault to be found with the native drivers 

is seemingly that they do not thoroughly under- 

stand the construction of the engines under 
their charge, but this is a matter which ‘longer - 
experience will rectify.. There also appears to” 

a lack of presence of mind and watchfulnesé, and 
| it is somewhat ludicrous to read of a driver start- 
| ing with only half of his train in broad daylight 

and not discovering the want of the other half until 
rising that stric iter pom, 
i at strict exam i super- 

to be kept on all a neers 
ce 


not 
vision 


ties. In other 


om , in 1880, was 1,000. The cun- i oot okill, and wagon building, 


two 





ENGINEERING NEWS. 


from the center line. Then set the lower 

3 ft., leaving the upper one at 6 ft.; and the 

dia wires must cut the centers of targets. 
Another matter, which Ido not see noticed in 

,any work except Nickell & ‘3 


ADJUSTMENT OF GRADES TO CURVES, 
Continued from Page 71. 

Vose, professer of civil engineering in Bowdoin 

College, in his ‘‘ Manual for Railroad Engineers.” 


EQUIVALENT GRADE CURVE IN FEET PER 100 reer. 
Scheffler. ose M 


it ao pty at right les with ceatich of 
sight. In the Engli this is accomplished 
owe ez holding the alee senie. a horizontal position, 
while the wires are vertical. I have my rod- 
|carry a square, with small sights, which he ap- 
plies to the rod, and leans the rod back or forward 
\s0 that the line of the sights on the square will 
| strike the telescope. Perhaps this is understood by 
: | engineers generally ; but as it may not be by some 
0.456 \of the young members, I thought it best to call 
tty well with each attention to it. : ‘ 
other, but from hence the difference between sec-| Of course to get the vertical angle, the vertical | 
ond and third columns and fourth is growing rap- | height of the center of the glass above the nail at | 
idly, so that 18° gives : , the station is meas d; then the rod is held i 
Scheffler. Vose. plumb at each nail, with the target at the height 
0.78 0.856 ‘of instrument, and the vertical angle measured 
_As it is a fact that the resistance don’t increase while in that position. Indeed, that is the first 
directly as the curvature, Mr. McUlellan’s formula | thing I do before moving the t for distance. . 
is probably the most reliable, and it will be very’ I place my stations at every change of surface, 
interesting to learn his further experiments to test and number them from O to the end of each line.and 
the correctness of his formula. sight first for vertical ne and then for distance 
H, K. Guann, C. E. (at each station as far as 


CENTER OF GYRATION. 
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McClellan. 
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station as may prove to be a p 
Epitor ENGINEERING NEws-: | measure height of instrument, 
If when you consulted that ‘‘ wiseacre” Rankine | held at my last a 
in answering your correspondent’s query on this | angle and distance. 

subject in your last issue, you had turned to page 
515 of the work cited (Applied Mechanics), you | 


ve as 


en I go ahead again as far | 
as I can see og | 


My horizontal 


Strassberger’ 
, Viz., that, in reading the rod, for distance, | 


can get distinct vision. | chain, as has 
I then move forward to the last station (or to such | 25 shall be con 
r turning point), 
a rod | 
point, and test for vertical | of the metric measures will be to sacrifice the 
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a tag is at every fifth meter, 
nt regu cmral ngth 
be at each e 
‘ment, which is inconvenient. more ect 
it has recently introduced by the 
. On a twenty meter chain 
in the possession of the 

ed at each meter. These tags 
to 20, continuously, from 
he chain; the central tag, however, is 
the others, and is marked in full, thus: 
meters—1 dekameter.” The chain is made 
th five links to the meter, or 100 links alto. 


of the central tag is valuable both 
ameter seems likely to be used as 
the unit for numbering the stations on railroad 
work and because it is a constant reminder, in the 
field, that the chain length is a double measure, 
and that distances are not to be given in terms of: 
it, but rather in terms of some metric unit. To 
state distances in terms of a double measure is 
more reprehensible with metric measures than it 
would be with the old measures. Yet, with them, 
lengths are never stated in terms of the two-foot 
rule, but always in terms of the unit, the foot. 
The practice, when applied to the 25 meter 


been done in Mexico, requires that 
borrowed or carried afcer 
the fashion of the old British denominations. 

To perpetuate-these methods after the adoption 


most important benefits that may be gained by 


pa Re ve | their T use. 
imb is divided to 360°. And I} a to the profession it should be said that. 


would have been able to have better satisfied said keep the body parallel to either the magnetic or | the confusion now existing on the Mexican roads 


correspondent’s very laudable desire for knowl- | an assumed meridian, and, of course, can lay off 

edge, and perhaps have added somewhat to your |.any other line or lines in any direction from the 

own stock in trade, instrument, and in this way get the contour lines 
Rankine there defines ‘‘ radius of gyration” as very nicely. 

‘* that length whose square is the mean of all the 


In reducing my work I do not trust to any | in en 


is largely due to the abruptness with which the 
metric measure was demanded. Work had to be 
adapted to an unfamiliar system of measures 
‘under the pressure of actual construction. Dealers 
ng supplies were une tedly called 


squares of the distances of the indefinitely small | graphical construction. I use the best tables of | upon to furnish large quantities of metric meas- 


equal particles of the body from the axis, and is | cosines and sines, and reduce every observation 

found by dividing the moment of inertia by the | that bg The graphical plan may do for inter- 

weight.” Your correspondent may understand | mediates, but I certainly would not trust it for 

this better if you tell him that this means that dis- | turning points. s 

tance at which if the entire weight is sup If these hurried statements will be of service to 

concentrated in a single point, that point must be any of our younger brothers, make such use of 

from the axis, in order that the moment of inertia | them as you think proper. 

may be unchanged, . GEORGE Morton, C. E. 
It might be also well to call his attention to the | ; te 

fact that it is only with reference te rectangular | THE STANDARD METRIC CHAIN, 

and cylindrical cross-sections that we have | Boston, Feb, 15, 1882. 

| Epiror ENGINEERING NEws: 

| In @ previous communication the writer en- 

'deavored to show that the double-dekameter, or 

If you had looked along a little further to page | twenty-meter measure, is eminently adapted to be 

364, you would have found that for other cross- | used in extensive eae operations from the 

sections we must substitute for h* r*, that is, the | fact that, in its total length, it is one 


of the stand- 
square of the least radius of gyration. ard series of metric linear’ measures, und that, in 


May I ask in my turn what is a ‘‘ wiseacre ?” | common with every measure of that series, it pos- 
One whose knowledge exceeds one’s own, or one }sesses the valuable property that every 
who thinks what he doesn’t know isn’t worth | metric unit is an aliquot part of it, while it is it- 
knowing ? * | self an aliquot part of every larger metric unit, 
{Came before Epitor too late for answer. | ' The deubiodabamatie also some pecu- 
—— liar properties which render it equally well adapted 
STADIA SURVEYING. i 


| to the details of surveys. Being an assemblage of 
SANDUSKY, G., Feb. 23, 1882. | twenty units it can be divided into 2, 4, 5, 10 or 20 
EpiItoR ENGINEERING NEWS : equ parts without requiring the use of fractions 
In the fifth number of volume 9 of your excel- | of the ait, ie Se ee peoenee — 
lent paper is. an interesting article by U. 8. | the use of the frac _ P fxs ile i Pees 
Assistant Eoaipene somes Fs Abe ae ee ne Some rs by the simple decimal 0. 
Surveying.” ieve that, outside of the U.S. | D ’ ; : 
amiboer Corps, very few surveyors have used this | These properties are <aleabie ie So of 
method, and the profession know but little about | surveys where a series of equi-distant are 
it,and hence do not properly appreciate its ex- | required, the A which shall be an 
cellence. Having had occasion to survey a mage | aliquot part of the total length of the measure 
body of coal lands where it was next to impossible | es pene as is the case where railroad curves are 
to get anything a aaeneste aan ome - provhy ve ew from the chord, and in some 
sorted to the stadia plan. ave a Troughton & | c i . ‘ 
Simms theodohte with adjustable stadia wires | It is desirable that a table should be published, 
pace noi, which, with proper ca SAE cacon tn odiaieg ot Sarvs der 
excellent results. 
As I believe in simplifying all my, calculations, ent degrees of curvature, oceenpene to a chord 
I have endeavored to carry this principle into the | of 20 meters. Until such a table s have been 
stadia method .of measuring. In 1868 Mr. | published, the ontines Soa may, however, be 
B. 8. Lyman demonstrated that the proper place | used by a simple modifica i 
to commence counting was from a _ asfarin| The ordinary tables being computed for a chord 
front of the abjective glass as the focal length of ‘of 100 units, the various values contained in them: 
that lens. ..In my. instrument this distance, are the values in meters nding to a chord 
from the center of the instrument, is 1.25 ft., | of 100 meters, and they be used in their 
which is generally used as a constant to be | present form were it practicable to use so long a 


added to each observed distance. . - is | chord. 

but a small matter ; but it is just as well to get rid| The hundredth part of twenty meters being 
of it. I avoid this difficulty in a very simple | 0.2m., and of tenmeters0.1m., we may use the fol- 
manner. I usea nicely divided leveling rod with | lowing rule: 

two targets; the lower one, i of reading | ‘ To convert the values for the radii, tangent and 


zero, is fixed when observing for distance, at | chord deflections and ordinates for curves given for 


— where h is the least diameter. 
he 


0.0125. Then, while the lower wire is on this | chords of 100 ft. into the comments eae in 
target, the upper target is moved to the precise meters for chords of 20 meters, -m war te the safe. 


laces cut by the upper wire. So that I get at tabular values by two, and move the 
ccs the sential uae from the center of the point one place to the left; to find 
instrument to the observed station. 

To adjust the wires, I measure accurately be- point one place to the left. 
tween two pegs—say 300 ft. Iset my instrument In order to most conveniently reach the decimal 
1.25 ft. back of the starting point, and set my subdivisions of the meter, metric surveying chains 
lower target at 4.5 ft. and the upper at 6 ft. Then are constructed with five links to the meter. The 
I use my center wire, and of the movable French chains are made with a brass ring at each 
wires is so as te read precisely 1.5 ft, ' meter, instead of the iron rings used on the rest of 


|ures at a day’s notice. Heterogeneous outfits, 
confusion es a are the natural 
(oearees of such conditions. 
| Itisto be hoped that upon the completion of 
work already systematized the profession will 
abandon all imperfect implements and methods, 
‘and uniformly adopt those that are thoroughly 
based upon sound decimal principles, and are 
‘therefore able to develop the application of the 
| metric system in all its simplicity and beauty. 
The most important features are: 
| 1, The uniform use of the double-dekameter, or 
| 20 meter measure, in field work. 
2. The use of 20 meter stationsand 20 meter 


metric drough scales, which embraces the 
scales 0.002, Nase 0.003, 0.004, 0.005, 0.006, 0.008, 
0.010, 0.015, their derivatives, 
4. The ex ve use of profile pros oh ery 
whose rulings are based u centi- 
meter the conan: or mas double centimeter. 
; ess vital importance, of great practica 

i ane be mentioned : ; 

5. leveling rod, on which the figures indi- 
Sen aes abate a coethnoas petshoring 
z i a continuous num g 
6. ing poles 8 meters long marked in bands 
.5 meter ; or 2 meters long marked in bands 
Er neal wih tes eit Kein 

e e- 
scribed eee work according to the 
most approved methods, 

CHARLES M. Swax, C. E., 
Chairman of ufactures 


the Committee on Man of 
the J ican Metric Bureau. . 


ie New York, March 1. 
Epiror ENGINEERING News: . _ 
Will some of readers please give the method 
of making ballast of burnt. clay for rail- 


road purposes, or a reference to some description 
of its use in American or European i no 


r 
as 


DYNAMICAL. 
CHicaGo, Feb. 16, 1882. 
EDITOR ENGINEERING NEws : 
We would like to have you decide the following 
$ safe in the corner of the office. 
he cannot 


any 
the values in 
meters for a chord of ten meters, move the decimal | return mail. 
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